The irradiation at 365 nm in the presence of the skin-photosensitizing furocoumarins of Graffi leukaemia cells, producers of an oncogenic RNA virus, determines the arrest of cell duplication and of the synthesis of the nucleic acids; the virus, on the other hand, remains equally oncogenic for newborn mice and still capable of reproduction.
We have previously reported 1 that cells of the Graffi leukaemia, an experimental tum or of the mouse, irradiated with long wave UV light in the presence of skin-photosensitizing furocoum arins (psoralens), lose their tum or-transm itting capacity when transplanted into adult mice. This result can be explained by the C4-photocycloaddition that these drugs yield to the pyrim idine bases of DNA and R N A 2-5, with form ation of covalent linkages; in addition, in the double-stranded DNA inter-strand cross-linkages occur 6. Therefore, it may be foreseen that this photochemical interaction m ight interfere strongly with the macromolecular synthesis as pre vious observed in other cell lines 7~9.
These cells contain and produce the Graffi virus, an oncogenic RNA tum or v iru s 10; actually, the leukaemia is also transferable by injecting cell-free filtrates into newborn mice n . Moreover, while some aspects only of the furocoum arin photosensibiliza tion on a living cell are still not yet clear, the ef fects on the Graffi virus properties as well on the virus-cell interactions, i. e. the infecting and trans forming ability or the capacity of the cell to pro duce new viruses, are entirely unknown.
Thus, in this paper we have studied the furo coum arin photosensitizing effect on the Graffi virus cell system, using psoralen, the parent compound of natural origin, and 8 -methylpsoralen and 4 ,4 ',8-trimethylpsoralen, two synthetic products, all three drugs with strong photosensitizing activity.
R esults an d D iscussion
At first, the Graffi leukaemia cells, in balanced saline solution (2 • 106 cells/100 //l) were irradiated on crushed ice with a Philips HPW 125 lamp (365 nm ; intensity of irradiation 2 .0 2 -1016 quanta/sec) as already described1, and then injected subcutaneously into adult and newborn C57BL/6 mice (2 -107 cells for adult, 2 -106 for newborn anim als).
As shown in Table I , in none of the adult mice is mortality noted; it is clear that the capacity to transm it leukaemia by transplantation has been lost and that cell replication is arrested. Newborn mice injected in the same way develop leukaemia but with latent periods of considerable lenght; this result is significant, because leukaemia induction by cell transplantation requires only a few days, while by virus several weeks are necessary 11. Therefore, these animals develop leukaemia as if they have been injected with the virus and not with whole cells *.
This picture can be explained assuming that cell replication is stopped in consequence of photo binding of furocoum arin to cellular nucleic acids, while the Graffi virus is, on the contrary, un affected.
To prove this assumption we have performed the following experiments.
The Graffi leukaemia cells were irradiated in the presence of furocoum arins, as above, washed with H ank's solution and then incubated at 37 C in the same medium (3 .5 -106 cells/100 //l) containing 3 «Ci/ml of [3H] thymidine or [3H] uridine (speci fic activity 5 Ci/mmol and 4.6 Ci/mmol respective- lv, from the Radiochemical Centre, Amersham, E ngland). After 30 min, DNA and RNA were extracted with 10% NaCl solution and counted with a Beck man LS-150 liquid scintillation spectrometer as already described8. The nucleic acids con tent was determined by the diphenilamine 12 or orcinol reactions 13. The results of these experiments ( Table II) show clearly that DNA and RNA synthesis is almost com pletely abolished; the [3H]nucleoside incorporation is so much depressed that the radioactivity values are at times so low as to be distinguishable with difficulty from the background.
To ascertain if the Graffi virus is really un affected by furocoum arin activity we prepared cellfree filtrates according to Fiore-Donati and Chieco-B ianchi11; these fluids, with the added furocoum a rin, were irradiated at 365 nm in the usual way and then injected into newborn C57BL/6 mice. In these experiments care has been taken so that every mouse was always injected with the extract of 2-10° starting cells. As shown in Table III , the incidence of leukaemia as well as the latent periods are the same as observed in the untreated controls, for all the drugs tested.
These results show clearly that even after furo coum arin photosensitization the Graffi virus infects and transform s cells.
We remember that the irradiation of certain other RNA tum or viruses such as various strains of Rous sarcoma virus or avian sarcoma virus, by short wave UV lig h t14 or by gamma rays 15, yields two types of m utants: Oncogenic viruses, which trans form cells but are incapable of reproduction and viruses which have lost their transform ing and oncogenic capacity but are still able to replicate. This fact derives from the loss of certain viral genetic functions, very probably as a consequence of damage to the viral RNA. Therefore, it is possible that the Graffi virus after furocoumarin photo sensibilization can transform cells but is incapable of reproduction, i. e., the transformed cells are unable to produce new oncogenic viruses.
To deal with this problem, the leukaemic cells obtained from experiment number 2 of Table III, i. e., the leukaemias induced by cell-free filtrates ir radiated with psoralen, were transplanted into adult C57BL/6 mice; after the 10th transplant the re sulting cells, were used for the preparation of cellfree filtrates that were injected without other treat ments into newborn animals (experiment num ber 5 of Table III) .
These extracts were equally oncogenic and there fore the starting cells contain and produce an onco genic virus.
All these results show that while cell replication is stopped by furoeoum arin action, the properties of the Graffi virus remain unchanged and it can in fect cells and transform them into leukaemic and virus-producing cells.
Experiments of furoeoum arin photosensibiliza tion performed previously with certain non-oncogenic DNA and RNA viruses showed that the form er were inactivated while the latter were very re sistant 16.
The explanation of these results is still not clear because the photosensitizing furocoumarins are capable of photoreacting with both DNA and RNA in vitro 17. We are now investigating the reason of this failed inactivation and in particular whether the furocoum arins are able to photoreact with Graffi virus RNA, whether such damage is insufficient to interfere with the functions of viral genome, or wether on the other hand the furocoumarins are unable to run through the virion envelope and therefore reach the viral RNA.
We believe that another very interesting question is whether the furocoum arins, by their selective action, are useful in the study of the molecular acti vity of an RNA tum or virus in a transformed cell.
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